Indeterminate dendritic cell tumor (IDCT) is a proliferative disorder of indeterminate cells that has been reported since the 1980s \[[@b1-jptm-2018-03-27],[@b2-jptm-2018-03-27]\]. However, the origin of indeterminate cells is still debated. Indeterminate cells share histological, ultrastructural, and antigenic features of Langerhans cells, but they lack Birbeck granules on electron microscopic examination \[[@b1-jptm-2018-03-27],[@b2-jptm-2018-03-27]\].

The clinical course of IDCT is relatively good. However, associations between IDCT and other hematologic malignancies such as B-cell lymphoma and acute myeloid leukemia have been reported \[[@b3-jptm-2018-03-27],[@b4-jptm-2018-03-27]\], and recurrent IDCT was reported in the oral mucosa \[[@b5-jptm-2018-03-27]\], although there are no known prognostic factors. To our knowledge, recurrent IDCT in the skin after surgical resection is extremely rare. We herein describe a case of recurrent IDCT in the skin after surgical excision.

CASE REPORT
===========

A 61-year-old man had started to develop a papule on his back approximately 2 years prior. After 1 year, the papule was removed by laser therapy. However, the patient continued to have multiple papules on his back, and he presented to our hospital. On physical examination, four asymptomatic erythematous papules were observed ([Fig. 1A](#f1-jptm-2018-03-27){ref-type="fig"}). The largest papule was approximately 2 cm in size ([Fig. 1B](#f1-jptm-2018-03-27){ref-type="fig"}). Since the patient's brother was diagnosed with acute leukemia, he had blood analyses which showed white blood cell count (WBC) of 3.4 × 10^9^/L, hemoglobin 14.7 g/L, and platelet count 99 × 10^9^/L. The patient underwent surgical excision of the papules. Gross examination of the largest nodule revealed a poorly defined infiltrative whitish mass (1.8 × 1.3 cm) involving the dermis and subcutis, showing focal hemorrhage and necrosis ([Fig. 1C](#f1-jptm-2018-03-27){ref-type="fig"}).

Histological evaluation revealed the infiltration of large epithelioid cells with mild to moderate nuclear atypia and large, irregular folded or twisted nuclei with a solid growth pattern ([Fig. 2A](#f2-jptm-2018-03-27){ref-type="fig"}--[C](#f2-jptm-2018-03-27){ref-type="fig"}). Proliferative cells with abundant pale eosinophilic cytoplasm were noted. The lesion exhibited frequent mitotic figures (99/10 high-power field) and a few scattered multi-nucleated giant cells ([Fig. 2D](#f2-jptm-2018-03-27){ref-type="fig"}). Peritumoral lymphocytic infiltration was also observed, with the absence of eosinophilic infiltration. Immunohistochemistry showed that the tumor expressed S100 protein and CD1a, but not Langerin ([Fig. 3A](#f3-jptm-2018-03-27){ref-type="fig"}--[C](#f3-jptm-2018-03-27){ref-type="fig"}). The tumor focally expressed CD68 ([Fig. 3D](#f3-jptm-2018-03-27){ref-type="fig"}), but did not express CD3, CD20, CD21, CD30, CD31, CD34, CD45, CD99, CD163, MPO, c-Kit, Melan A, human melanoma black 45, or smooth muscle actin. The Ki67 labeling index was approximately 70%. In situ hybridization for Epstein-Barr virus encoded RNA was negative and *BRAF* mutation was not identified by the pyrosequencing method. No ultrastructural examination was performed.

Two weeks after the operation, bone marrow examinations were performed because of the patient's low platelet count. A bone marrow aspiration and biopsy showed hypocellular marrow (about 20%) with a slightly increased number of megakaryocytes. The proportion of megakaryocytes showing dysplastic features was increased, but did not meet the diagnostic criteria of myelodysplastic syndrome.

Two months after the bone marrow examinations, a 0.5 cm nodule was found on the patient's left buttock. The nodule was resected, and the tumor exhibited similar histological features as those of the previous specimens. Therefore, we diagnosed this tumor as recurrent IDCT. Three months later, multiple papulonodular skin lesions recurred on the patient's back and anterior chest. We observed these lesions without administering medical therapy. The patient was not examined with whole-body imaging technology for metastasis.

Hematology oncologists suggested that further whole body examinations should be performed because of the repeated recurrence. The latest blood examination results were within normal limits for WBC count, hemoglobin level, and platelet count (WBC 5.81 × 10^9^/L, hemoglobin 11.2 g/dL, and platelet 120 × 10^9^/L). Chest X-ray did not reveal any suspicious metastatic lesions.

Authorization for the use of the case information and materials was obtained from the Institutional Review Board (IRB) of Yonsei University College of Medicine (4-2017-0669). Informed consent was waived because the IRB decided that this retrospective study presented minimal risk to the patient (risk level I).

DISCUSSION
==========

IDCTs are believed to derive from cells with features similar to Langerhans and interdigitating cells \[[@b2-jptm-2018-03-27]\]. They have morphological and immunological similarities to normal Langerhans cells, but do not contain Birbeck granules \[[@b1-jptm-2018-03-27],[@b2-jptm-2018-03-27]\]. Clinically, IDCTs have most often been described in adults, who present with one or more lesions, commonly cutaneous, and rarely in the lymph nodes or spleen \[[@b1-jptm-2018-03-27]\]. The lesions are usually based in the dermis, occasionally with extension into the epidermis. The clinical course varies widely from spontaneous regression, to rapid progression or stable disease and to recurrence \[[@b1-jptm-2018-03-27]\].

Some recent studies suggest that Langerin (CD207) is quite a useful marker for tumors derived from Langerhans cells, with negative findings in reported IDCTs \[[@b6-jptm-2018-03-27],[@b7-jptm-2018-03-27]\]. Wang *et al*. \[[@b8-jptm-2018-03-27]\] reported on a Langerin-positive Langerhans cell sarcoma (LCS) that did not present with Birbeck granules on ultrastructural examination \[[@b8-jptm-2018-03-27]\]. This has occurred in some cases of LCS due to damage of Birbeck granules or poorly differentiated tumor cells \[[@b9-jptm-2018-03-27]\]. In conclusion, Langerin is a very specific marker for distinguishing IDCT from LCS \[[@b7-jptm-2018-03-27],[@b10-jptm-2018-03-27]\]. Our case showed typical histologic and immunophenotypic features including Langerin negativity. Therefore, this case is consistent with IDCT, even though an electron microscopic examination was not performed. Li *et al*. \[[@b11-jptm-2018-03-27]\] also studied IDCT in a 90-year-old man. Although they did not perform an ultrastructural examination, they used the pathologic evaluation and immunohistochemical analysis to diagnose IDCT. The tumor revealed aggressive histologic features such as central necrosis and a high Ki67 proliferation index (35%). Moreover, multiple lymph node metastases were identified by computed tomography scan. The patient underwent radiation therapy, but died three months later due to circulatory and respiratory failure. The study suggested that old age, distant metastases, and a high Ki67 labeling index are potential prognostic factors. In our study, the Ki67 labeling index of the tumor cells was approximately 70%.

Roh *et al*. \[[@b12-jptm-2018-03-27]\] reported the first case of IDCT in Korea. The patient was a 29-year-old woman who had an erythematous nodule on the flank. Histologically, the nodule exhibited typical IDCT morphology without epidermotropism or eosinophilic microabscess. Unlike our case, this tumor did not present with tumor necrosis or frequent mitoses.

The proper treatment for IDCT has not been standardized because of its rarity. Various treatments of IDCT have been reported, and some therapies such as electron beam therapy and ultraviolet B phototherapy were successful \[[@b13-jptm-2018-03-27],[@b14-jptm-2018-03-27]\]. Since most IDCT cases are clinically benign, there is no requirement for aggressive treatment \[[@b15-jptm-2018-03-27]\].

A report by Ibrar *et al*. \[[@b5-jptm-2018-03-27]\] described recurrent multifocal IDCT involving the oral mucosa in an 86-year-old man. The patient initially had a skin lesion in his left temporal scalp. Three months later, multiple skin lesions were identified on the scalp. Finally, the tumors involved the mandible, buccal mucosa, and tongue with lymph node metastasis. This case exhibited a rapidly progressing clinical course and poor prognosis. In contrast, some cases in the literature reported spontaneous regression of IDCTs in skin lesions \[[@b16-jptm-2018-03-27]\]. In a study by Ratzinger *et al*. \[[@b17-jptm-2018-03-27]\], most of the patients who were diagnosed with localized IDCT were completely cured after surgical excision.

Vasef *et al*. \[[@b3-jptm-2018-03-27]\] reported two cases of IDCT associated with low-grade B-cell malignancies. These cases suggest that B-cell neoplasms might be associated with several histiocytic and dendritic cell tumors. Furthermore, there is a possibility that histiocytic/dendritic cells and B cells share a common precursor \[[@b2-jptm-2018-03-27]\]. Ventura *et al*. \[[@b18-jptm-2018-03-27]\] reported a case of indeterminate cell histiocytosis that presented with normal findings on the hematologic examination by bone marrow biopsy at diagnosis. However, 7 months later, the blood examination represented hyperleukocytosis, anemia, and thrombocytopenia. The bone marrow biopsy revealed hypercellularity with extensive blast infiltration. The patient was finally diagnosed with acute monocytic leukemia.

According to a recent study, IDCT cells might contain the *BRAF* mutation \[[@b19-jptm-2018-03-27]\]. We performed *BRAF* mutation analysis in our case, and the result was negative. The recent study also discovered *ETV3-NCOA2* translocations in a few cases of IDCT \[[@b19-jptm-2018-03-27]\], suggesting that IDCTs may have a specific clonal neoplasm.

In our case, the microscopic findings revealed several aggressive features including frequent mitoses, a focal area of necrosis, and a high Ki67 labeling index. This corresponded to the patient's malignant clinical course. We could not rule out the possibility of lymph node metastasis or involvement of other organs.
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![Physical and gross findings. (A) Four erythematous papules on the patient's back. (B) The largest papule. (C) Gross examination of the largest nodule involving the dermis and subcutis.](jptm-2018-03-27f1){#f1-jptm-2018-03-27}

![Histologic findings. (A) Scan power view of the largest nodule. (B) A solid growth of epithelioid cells with infiltrative borders. (C) Epithelioid cells with moderate nuclear atypia and irregular folded nuclei. (D) Frequent mitoses and a few scattered multi-nucleated giant cells.](jptm-2018-03-27f2){#f2-jptm-2018-03-27}

![The immunohistochemical stain results. Immunohistochemical panels of S100 (A), CD1a (B), Langerin (C), and CD68 (D).](jptm-2018-03-27f3){#f3-jptm-2018-03-27}
